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ROTARY MACHINE HAVING TWO ROTORS 
DESCRIPTION 

The present invention refers to the mechanism of a rotary intemakwmbustion engine. 
5 Engine of this Wnd are othenwise refened to by the generally known name of Wankel engines. A 

Wankel engine does completefy away with the classfcal connecting rod-piston crank medianisms that are 
genefaily to be found in internal-combustion engines to convert the recipncwadng motion of the piston into the 
rotary motion of the driving shaft, i.e. ttie crankshaft. The main component parts making up the stmcture of the 
Wankel engine usually include a prisnvshaped rotary member having convex-sWed triangular bases (i.e. flie so- 

10 called Reuleaux triangle), which is generally refenBd to as the rotor, and a stationary member. i.e. the stator, 
whfch contains the rotor. On a first base thereof, the rotor has in turn a ring gear disposed concentrically to the 
. axis thereof, wherein a pinfcm fixed on to ttie stator meshes wth the teetti of sudi a gear. This constraint 
detennmes the trajectory of the rotor within the stator. A round-eccentric driving ^ft is coupled with tire second 
base of the rotor. The stator has such a section as to ensure that no sej^ration of the wall of said stator from 

15 the vertices of the rotor can ever take place at any moment whatsoever. Such section takes generally flie shape 
of an epItrochoW. By virtue of the combustion of flie air-tuel mbcture, ttie rotor is driven rotataWy within ttie stator 
and, via the eccentric, transfers its rotary moSOT to the driving shaft. The equivalent of the combustion chamber 
pro\dded between piston and cylinder m a standard reciprocating engine is fonned, in a rotary engine, by the 
volumes tti^ arc enck>sed between flie sides of ttie rotor and the inner surfaces of the stator. Owing to the 

20 particular geometry of both rotor and stator, ttie rotary motion of the rotor causes tiiese volumes to change 
cyclically. While so moving wittiin the stator, flie rotor then triggers and defines ttie various intake, combustion, 
expansion and exhaust phases of the engine, while at ttie isame time also acting as ttie timing member. As a 
matter of fad, nelflier valves nor timing gearing or linkage are to be found in a Wankel engine, actojally. In view 
of Improving combustion characteristics, on flie sMes of ttie rotor ttiere are sometimes prowded appropriate 

25 shallow cavities, in wWch most of ttie mature to be Ignited is ttien able to be held. The Wnematical fink of ttie 
rotor with ttie driving diaft is such ttiat ttie latter is generally able to perfonm ttiree turns per each revolution of 
ttie rotor. Known in the art are finally engines provWed witti more ttian a single rotor. 

Nevertheless, flie diffusion of ttils kind of engines - for example, as disclosed in US Patent no. 
2,988,065 . has taken place to a quite negl^iUe extent hittierto, owing mainly to following drawbacks, which 

30 have not up to now been able to be satisfactorily done away witti ttirough a construction ttiat woukJ actually 
prove functionally elfident and economically fitting and viable. Alttiough a Wankel engine allows for ttie 
combustion of flie air-luel mature to be used to an efifciency extent ttiat is more or less equal to ttiat of a 
reciprocaBng piston engine (ttie driving shaft rotates by approximately 180* in botti cases during ttiis phase), ttie 
problem created by ttie vibrations being generated by reciprocatingly moving masses to be eliminated, ttie 

35 unbalance forces acfii^ on flie driving shaft to be reduced, weD as a simple overall constmction to be 
achieved atong witti a fimHed weight ttianks to flie smaller number of parts required, its actual drawbacks are 
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manifold. As already stated above, the combusfion chamber that is formed in the Wankel engine is defined by 
the sides of the rotor and the Inner surface of the stator. it turns out to be tong and narrow in its shape, and 
therefore to have an unfavourable volume-tosurface ratio, which implies greater heat losses and acte against 
an optimal flame propagation, so that the time required for all of the mixture to bum is relatively tong. This 
5 problem becomes more marked in the case of big engine sizes, owing to the size of the chamber increasing 
proporfionally. Additfonafly, the bumt mature in traditional Wankel engines is exhausted upon the driving shaft 
having completed a rotation of approximately 1 80* (60* on the rotor), with just a small ami of the motive force 
and for a very short perkxl of time. These particular drawbacks are conduch^e to a greater fuel usage by the 
engine, owing to the unfavourable heat efficiency and the poorer irtTization of the combustk^n energy. 

10 Furthermore, a tower overall efficiency is achieved, owing to a compressfon ratto that usually lies at values of 
approximately 7. Finally, the non-optimal combusffon conditions generate a more marked air polluting effect 

Now. the above^escn'bed drawbacks of Wankel engines cannot be eliminated if traditfona! 
constniction solutfons keep being stuck by. For example, for the compresston raffo to be able to be improved, 
the need wouW arise for the volume of the combustion chamber to be reduced. However, such a reductfon 

15 would imply the same combustfon chaniber to become still narrower, so that the problem connected to the 
unfavoirable volume-to surface ratto wouW be aggravated. As far as the exhaust angle is on the contrary 
concerned, the same is detenmined by the inherent geometry of the system and, therefore, can be modified only 
marginally, i.e. to a quite small extent Various solutions have anyhow been proposed in view of doing away with 
these drawbacks. These include: 

- the use of two ^ark plugs controlled in sudi a manner as to ensure that the respective sparks go off 
with a certain phase shift, for distance as shown in the US Patent No. 3,982.502; 

- the adoptfon of a precombustion or pre-ignition chamber on the outside of the stator and connected 
with the same stator via at least two ports situated on opposite sides relative of the smallest-diameter point of 
the trochoWal surface, such as this is shown for Instance in ttie US Patent No. 3,391 .677; 

'5 - a combinalfon of the above-descn'bed solutfons, such as disclosed in the US Patent No. 4,096,828; 

- the use of cpmbustton chambers that are provided, at least patiafly, also in the rotor, such as 
discfosed for in^ce in the US Patent No. 3,387,595. 

Even these solutfons, however, have hitherto fafled to prove very successfol, owing basfcally to the fact 
that the greater conslructfon complexity invohred failed to be compensated for by an adequate improvement in 
0 perfonnances. 

It therefore actually a man object of the present invenfion to improve the operatfon and the 
eflfidency, as well as to reduce the potlutirKi eifect of a rotary machine, while being at the same time able to also 
make use of the diesel cycfo. 

Within this m^ object, a further purpose of the present Inventton is to provWe an engine and a 
5 compressor, whtoh make use of the oonstiuctioncharcK^terislics of 

According to the present Inventton. these aims are reached in a rotary machine, as wefl as an engine 
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and a compressor, incorporating the characterisfics as recited in the appended claims. 

in particular, in a preferred emtxxiiment thereof as described tielow, the invenfion has a configuration 
of the rotor/driving shaft axis/stator assembly, in which: 

- the rotor has an outo^ contour in the shape of a first equilateral triangle with convex ^des, and has 
therevwlhln a cavity provided with ftree tobes, which are refemKl to as female lobes herein and are ananged 
according to the vertices of a second equilateral triangle provided concentrically with the first equilateral triangle 
and rotated by 60' reiafive therctD. Each cavity communicates with fte outside of the rotor via a (Camber 
provided in the rotor itself 

- onto the driving shaft there is eccentrically attached a second rotor, contained in the first rotor, the 
extremities of which are in a shape that is complementary to fte shape of a female lobe; 

- the stator has an inner section that is constftuted by two juxtaposed arcs of a circumference joined to 
each other by arcs having a smaDer radius of cun/ature. 

Furthemwre, a prefemed enAodiment of the present invention Includes, in a manner that fe known as 
such in the art the provision in the stator of at least two injectors adapted to woric in a sequence, the second 
onecrfwhich - as this shall be described In greater detail further on - is aimed at ensuring a more smooth, 
grcRiually occurring motion of the rotor. 

The constnjction of the rotary machine according to the present invention anyway enables following 
features to be achieved: 

- the combustion takes place in a chamber that has a high volume-to-surface rafio, i.e, a chamber that 
in the c^ in point is almost cylindrical; 

- the burnt mixture is allowed to expand for a tonger time and, as a result to perfomi a useful work on 
the driving shaft for a conesponding longer time, hence the unifonnity in the torque delivery and the high 
efficiency; 

- the designer has the possibility to alter, Le. to scafe at wiD the shape of the rotary machine in view of 
achieving the desired power rating. 

Anyway, these and other features, afong with the advantages deriving therefirom, will be more readily 
understood fifom the description of the construction and operatfon of a preferred, although not sote embodiment 
of the present invention, which s given below by way of non-limiting example with reference to the 
accompanying drawings, in whfeh: 

- Fig, lis a vertfcal cross-sedfonal view of the assembly fonned by the first and the second rotor, the 
driving shaft and the stator atong a section line indicated ^ F in Rg.% 

- Rg^ Is a vertical cross-sectional view of the assembly fonn^ 
the driving shaft and the stator along a vertical plane passing through the axis o 

- Rg.3a s a vertfcal cross-sectfonal \new of the stator along the line of secfion of Rg.1 ; 

- Rg.3b is a schematical, cross-sectional geometric representation of the stator, as considered 
helpful in defining the constnicfion thereof 
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- Rg.4a is a cross-sectional view of the rotor along a verHcal sectional plane extending orttogonally 
to the axis of rotation thereof, so as to t)etter illustrate ttie cavities and the conduits inside the rotor, 

- Fig.4b is a sdiematical, cross-secfional geometric lepfBsentatkMi of the rotor, ds considered 
helpful in defining the construction thereof 

5 - Rg.5a is a cnoss-secAonal view of the second rotor along a vertical sectional plane extending 

orthogonally to the ads of rotation thereof, so as to letter illustrate the conduits inside the second rotor; 

- Ftg.5b is a sdiematical, cross-se<^ai geometric representation of the second rotor, as 
considered helpful in defining the constniction thereof, 

- Figures6 to 15 are respective views of the mutual arrangenfienft of rotor and tobeinsi^ 
1 0 during each themiodynamic phase of the engine cycle; 

- Fq.16 is a cross-sectionai view along a vertical plane extending peipendicularty to the axis of the 
driving shaft of a compressor that uses a similar mechanical construction as the engine according to the present 
invention; 

- Ftg.17 is a view lowing a detail of a side of the rotor t)elonging to the compressor shown in 
15 Fig.16;and 

- Figures 18 to 21 are respective vievws of the phases of the intake and delivery cyde of the 
compressor shown in Rg.16. 

Figures 1 and 2 illustrate, as generally indicated at 1, an exemplary emtxxfiment of a rotary machine 
incorporating ttie solutions and features according to the present invention. This rotary machine comprises a 
20 stationary member 33 (Figures 1 and 3a). which is generally referred to as the stator, witiiin which (see Figures 
1 and 4a) there fe contained a rotating memt)er 31 . which is generally refened to as flie rotor. Coawally vwth the 
rotor 31 ttiere is provided a driving shaft 32. on which there is eccentlcaliy secured a second rotor 20 (see 
Fig.5a). 

When ot)served in its vertical cross-section, the rotor 31 shovws an outer contour in flie shape of an 
25 equilateral triangle T01 having convex sides. At the vertices of tills triangle T01 ttiere are provided, using 
techniques tiiat are known as sik* in ttie art. sealing means that are indicated at 15a. 15b and 15c in ttie 
Rgures. Inside saki rotor tiiere is provided a regular tiiree-b)be cavity 1 1 . the lobes 1 la, 1 1 b and 1 1c of which 
shall fifom now on be referred to as female tobes. 

With reference to Fig.4, ttie indications are set forth to geometrically describe and draw out ttie rotor 31 
30 and ttie ttiree tabes 1 la, 1 1 b and 1 1c of ttie cavity 1 1 . Calling T1 an equilateral triangle, let a second triangle T2 
contained in T1 . and having its barycenlre coinciding with ttie one of T1 and its skies parallel to ttie ones of T1 . 
be consWered. Let now a compass be pointed from a vertex of T2 at one of ttie farttiest vertfces of T1 and let an 
aro LI to be drawn which joins sakl two vertices witti each ottier. ITie arc ttiat is obtained in tiiis way is a convex 
side of the rotor 31 By going ttirough ttiis same procedure for aB of the ttiree verttees of T2, ttie outer contour of 
35 the rotor 31 is eventually obtained. 
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Let US now draw out a sernHxrcumference L2 externally with respect to T2, having a diameter that is 
equal to the sane side of T2, and having extremitfes that coindde vwth the extremifies of the considered sfcle of 
T2. Repeating the same procedure for all of the three sides of T2, three semi-drcumferences L2 are eventually 
obtained, which constitute the perimeter of the cavity 1 1 ; the rotor 31 turns in this way out as bang ftMmed by 
fiiree idenfical sectors. 

The above-mentioned female lobes 11a, lib and 11c geometrically define three cusps, in 
conespondence of which there are provided, with techniques that are known as such in the art, seaDng means 
13a, 13b and 13c. respectively. The female lobes 11a, 11b and 11c are communicating with the outer contour of 
the ntor 31 via three chambers 12a. 12b and 12c. respectively, vtfhich are substantially oval and elongated in 
their cross-section. Clearly, the shape of these chambers may change, by for instance showing a greater or 
smaller eccenbicHy of.the oval or by taking the shape of a mixtflinear rectangle. As best illustrated in Rg.4a, 
these chambers are provided on the summit of sakl three tobes 11a, lib and 1 1c. 

No strict rule is given as far as the sizing of the lemale lobes 11a, lib and 11c (i.e. the size of the 
triangle T2 inside the triangle T1 in Rg.4b) is concerned, since these sizes shoukl rather be considered and 
assessed in each smgie case. i.e. depending on each single case. However, it should be noticed that there exist 
definite fc)west and highest aflowable values. The highest altowable value is detemiined by the smallest desired 
size of the chambers 12a, 12b and 12b (the larger the size of the female tobe, the smaller the volume remaining 
for said chambers), whereas the lowest value is detemoined by the amount of stress which the driving shaft Is 
actually capable of withstanding (the smaller the female lobe, the smaller the size of the second rotor attached 
on to (he driving shaft 32 and. as a restdt, the smaller the diameter of the driving shaft 32). 

For (he gemnetrical indicertions given in cormedion with the sizing and the configuration of the second 
rotor 20 to be more deariy understood, reference should be made to Fig.Sb. The indications that are given here, 
as weO as in the geometrical descriptkms that wBI foDow liirther on, shall not be understood as representing a 
strictly applying, rigorous rule, but rather a general, broadly applying one, which therefore is subject to liner 
adjustments that prove absolutely necessary at boih an experimental and design level, when a number of 
further factors, such as machining and manufacturing toterances, thermal expansfon and the fike. need to be 
duly taken into axxMint 

Anyhow, tet a segment SS be consklered. whose extremitfes are indicated at CI and CZ Let now two 
semkircumferences Cfl, CI2 be drawn out with centres CI and C2, respectively, so that the extremities of 
these semkamimferences come to fie on a sfia^ht fine extendlr^ perpendiculariy to said segment SS, said 
semHdrcurafiBrences have a diameter conesponding to the sides of the triangfe T2. as already defined with 
refBrence to Fig.4b. and the distance of the centre of these semkircumferences to the furthemiost point of the 
other semkircumference is equal to the height of the triangfe T2, having a tength defined as M2. Said semi- 
drcumferenoes Cfl, Cf2 are then joined to each olher by two similar arcs having a circumference Cf3. with the 
convexliy thereof facing the segment SS. each one of sakl aros being obtained by setfing a compass, with a 
spread M2 of the oompassfegs, at a first point on the median M of the centres CI , C2, and at a second point on 
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one of the two closest extremities of Cfl or Cf2. 

As ^ready stated above, fliis is jiet a broadly applying indication. The radius of the arcs Ct3 and the 
point on the median M shall be found out so as to avoid forming cusps in the outer contours of the second rotor 
20. 

S^^uring tie second rotor 20 on to the driving shaft 32 is performed so as to ensure that the axis X of 
ttie driving shaft 32 pass^ through one of the centres C1, C2 shown in Rg5b, It ensues that an end portion of 
the rotor 20 protnides from the driving shaft 32; this protruding end portion is indicated at 20a in the Figures and 
shall from now on be refenred to as male lobe. The second rotor 20, as this shall be described in greater detail 
further on, turns out to be fully contained within the cavity 11 of the rotor 31. As a result, it is necessary for the 
radiuses of the semi-circumferences Cfl , Cf2 to be substantially equal to the radiuses of the female lobes 11a, 
11b and 11c, and for the distance M2 of the centre of a semi-drcumference to the furthermost point of the other 
senu-drcumference to be substantially equal to the distance existing from the a^ds X of the driving shaft 32 and 
a seaTing means 13a, 13b, 13c. This considerafion shall be seen at the light of tte possible mcK^hirang or 
manufacturing tolerances. 

Usually, conduits 20b and/or labyrinths, in v^ich cooling and/or lubricating media are intended to flow, 
are provided Inside the above-mentioned second rotor 20. 

Along the borders of the two bases of the rotor 31 there are provided guiding means 88, in which there 
are able to sDde rollers 27 that are attached to the stator (Fig.2) and are generally assodated to a spring to 
dampen vibrations. The combined provision of said rollers and related guides enables the vibrations of the rotor 
to be dampened, thereby stabilizing the whole engine. Said guides 88 are a feature of the present invention and 
have two pecuFiar advantages. They in fact replace the ring gear/pinion assembly of the traditfonal Wankel 
engine design, by guiding the rotor 31 in the rotary trajectory thereof wHhin the ^ator 33; furthermore, they are 
effective Iri preventing the rotor 31 from rubbing against the surface of the stator 33. In fact, sealing means (not 
shown) are provided according to the present invention along the periphery of the bases of the rotor 31 in 
contact with the stator 33. 

The stator 33 (Rg.3a) has an Inner cavity 33a in contact with the rotor 31. The upper stator surface 
33b, in conespondence of the vertical axis of symmetry YY of the stator 33, shows a recess that constitutes a 
primary combusfion chamber 24, into which there is debouching a first injector 39. This combustton chamber Is 
needed owing to reasons of system's geometry, since it proves absolutely necessary in view of aOowing for the 
moflon of therotcN*31 in the stator 33, which, instead of being a ^npte rotary motion as in traditional Ww^ 
engines, is in this case rather the combination of a motion and a transiatory one. Moving further on in a 
clockvwse direc&on along said upper stator surface 33b, there can be found a second injedor 23. Between said 
two injectors 39, 23 fliere can be provided an igniter plug or a heater plug 38. The positions and the number of 
said injectors and ssnd sparic plug may vary depending on the different embodiments. For example, if an anfl- 
dodcwise direcGon of rotation is selected for the rotor 31, the podfions of the above-dted items relatNe to each 
other nrtust of course be inverted. 
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In the lower stator surface 33c there is provided an intake port 60, vwth the related inflow conduit 60a, 
and an exhaust port 70, vwth the relataJ outflow conduit 70a, an exhaust valve 14, as appropriately driven by a 
central electronic control unit (not shown in the Rgures), further provided in said outflow conduit 70a In 
addition, ui a position opposite to the primary combustion chamber 24, the lower stator surface 33c comprises 
5 another chamber 71, which is again necessarily provided owing to purely geometrical reasons in view of 
allowing for the combined rotary and translatory motion of the rotor 31 to take place vwthin the stator 33, 

For the geometrical indlcafions given in connecflon wHh tte sizing and the configuration of the stator 33 
to be more clearty understood, reference shouW now be made to Rg.3b, in which the construction of the rotor 
31 , so as obtained in accordance with the description tiiat has been set forth previously with reference to Fig.4b, 

10 has been partly iOustFated. 

In this connection, let the distance from a vertex of ttie triangle T2 and the vertex of tiie triangle T1 
lying closest theiek) be defined as M1 . Let now a vertex of the triangle T2, Le. a point cornespondir^ to an upper 
cusp of the cavity 1 1 of the same rotor 31 in Fig.4a, be identified and defined as point P2. Let then a compass 
be set at fliis point P2 with a spread of ttie compass legs tiiat is equal to tire distance from this point P2 to one 

15 of the opp(^ng vertices of ttie triangle T1, and let a first arc A2 be desaibed fit turn out as being an 
extension of a convex side of tt» rotor 31). Considering ttie circle CC in which ttie triangle T2 is inscribed, let 
now flie point PZ be identified, which is flie counterpart of ttie above^ed point P2 at an inters«:tion of ttie 
drde CC wifli a height AA of ttie triangle T1. Let a compass be set at ttiis point P2' witii a spread of ttie 
compass l^s ttiat is equal to ttie distance from ttie point P2 to one of ttie two farthennost outer vertices of the 

20 first triangle T1. Let an arc A3 be described in ttus vifay, which intersects flie triangle T1 and constitutes tfie 
second part of ttie inner stator surface. Next, ttie contour of ttie chambers 71 , 24 is drawn out in ttie following 
manner. By settaig a compass once at P2 and once at P2' witti a spread of ttie compass legs tiiat is equal to ttie 
afore-defined distance Ml, two similar arcs A4 can be described, whose portion extending outside ttie arcs A2 
and A3 fonms ttie contour of ttie chambers 71 and 14, respectively. 

25 Owing to ttie particular constnicBon of ttie two circumference arcs A2 and A3, ttie above-mentioned 

arcs A4 ttiereforefonn two side shaip comers in ttie Inner stator surface. These arcs are atttiis point joined wifli 
each other in ttie foflovwng manner. By using a compass vrifii a spread Ml of Its legs, ttie same is set on ttie 
horizontd axis of symmetry SI of ttie stator 33, In ttie portion ttiereof comprised wittiin ttie arcs A2, A3, so fliat 
ttie ottier tip of ttie compass is able to descrBae a tangent arc relative to ttie prewously described arcs A2, A3. 

30 Let now an arc A7 be drawn out witti such an amplitude as to enable It to reach ttie conespondihg point on ttie 
opposfte arc This latter arc A7 represents ttie link joining ttie two arcs A2 and A3 witti each ottier. This 
procedure must of course be repeated on botti sides of ttie stetor 33. 

In Fig.3b, said arc A7 has been drawn In such a manner as to show it conspicuously. As a n^re 
indication, an angle of approximately 40* may be considered sufficient for ttie joining arcs A7; In ttie practical 

3 5 constnicfion, however, it vidl be necessary for ttie ampfitode to be selected, whfch is not only ttie appropriate 
one so as ensure ttiat a junction is obtained wittiout any discontinuity in ttie curvature of ttie stator surface, but is 
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also compablste with the actual manufacturing difficulties. In other words, no cusp shall be fbnned. It should be 
notfced that the axis X of the driving shaft 32, by its own construction, turns therefore out as being contained in 
the stFSdght One pas^ng through the intersection points of the arcs A3 and A4, i.e. the horizontal axis of 
symmetry S1 of the stator. 

5 The three-lobe cavity 11, the second rotor 20 and the rotor 3iystator33/male lobe 20a assenibiy are so 

sized as to ensure that 

- when tiie male lobe 20a, which protrudes relative to the driving shaft 32, is in the position that is 
diametrically opposed to an outer vertex of the rotor 31, said male bbe is perfectly and fully contained in the 
conesponding female lobe; 

10 * the cusp of the three-lobe cavity 11 that is opposed to the above-mentioned female lobe is sealed 

against the surface of the second rotor 20; 

- in the posiGons in wluch the male bbe 20a is not completely contasied in a female lobe, the three 
cusps 13a, 13b and 13c of the three-lobe cavity 11 are always seafing against the surface of the second rotor 
20; 

IS - the rotor 31 , the male lobe 20a and the stator chanber are sized in a substantially equal manner in 

the direction parallel to the axis X of the drivring shaft 32. Particular sealing means, of a constnjction that is 
generally known as such in the art, are arrar%|ed along the perimeter of the rotor ^des, where they provide for 
leering the same rotor perfectly adhering against the inner surfaces of the stator. 

The phases of operafion of the engine according to the present invention are now illustrated with 

20 particular references to Rgures 6 et seqq. in the foDowing description, in which further peculiar aspects of the 
present invention wiii also become fully apparent 

In Fig.6, the driving shaft 32 is shown rotaling in ttie same clockwise diredion as the rotor 31 ; however, 
the latter rotates, by pivoting on the sealing means 15a, at a slower speed, to thie point that it comes to stop for 
a very short period of time, before starting again to rotate in the ckxdcwise direction. The male fobe 20a, e& 

25 driven by the motion of the driving shaft 32, is at ths point entering the femate fobe lib and draws, irom the 
intake port 60, air-fuel mixture that flows into the chamber 12a and the femafe k>be 11a At the same time, the 
mixture ti\at is already avsolabie in ttie diamber 12b and ttie femate lobe lib from tiie precedmg cyde. starts to 
be compressed by ttie femate tobe 20a. in the opposite portfon of ttie stetor 33, biskie ttie volume V2, there are 
to be found ttie exhaust gases of ttie preceding cyde, whteh cannot be exhausted yet, owing to ttiem being 

30 blocked by ttie sealing rheans 15a upstream of ttie exhaust port 70. 

In ttie rotor 31 is ^wn to have peribnned a l^ht rotafion about ttie seaBng means 1 5a ctose to 
ttie exhaust port 70. In ttie meanwhBe, ttie intsdce phase on ttie left skle of ttie stator 33, ttiere keeps going m 
file intake phase, so ttiat ttie mbdure starts at ttiis point to also flow into ttie volume VI, whteh has te flite way 
beccHTie availabte between stator 33 and rotor 31 . The mate tobe 20a te now vrittun ttie femate tobe 11 b, so that 

35 ttie mbdure contained in ttie chamber 12b is ttiereby further compressed. The rotor 31 is driven rotats^ly by ttie 
male lobe 20a and, by so displacteg, sete. ttie exhaust port 70 free, so ttiat ttie exhaust gases starts to issue 
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therethrough, and are exhausted through the conduits 70a, as pushed by the moving mass of the same rotor 31 . 

In Rg.8, the male tobe 20a is shown to be fiiliy vrithin the female lobe lib, whDe the rotor 31 keeps 
being rotated further in the dockwise dtrecfion; this time, however, the seaTing means 1 5a performs a translatory 
motton, so that it sikles on the surface of the chamber 71 (the importance thereof is now fully apparent from the 

5 geometry of the stator 33). The rruxture being present in the chamber 12b and the chamber 24, i.e. the volumes 
fitat are generally indicated at \/3 on their whole, is compressed to its maximum extent The starting or pilot jet 
has abeady occurred from the first injector 39, as driven by the central electronfe conbd unit, so that combustion 
has begun and takes prevsuTingly place biskle the chamber 12b. This starting jeA is then foOowed by a pulse . 
sequence of other main jets, in a manner known as sudr in the iart, the pulse rate of which is adjuKsted by the 

10 eledionic control unitaccording to the desired rotatton speed. The volume VI, which jointly with the volume of 
the chamber 12a and the female kd)e 11a contains the mbdure to be ignited in the folkming cycle, is further 
increased on the left skle of tte stator 33. The volume V2, on the contrary, keeps decreasing with tte result of 
cau^ng a greateramountof spent gases to be exhausted. 

One of the advantages of the particular rotor 31-second rotor 20 medianism can now be fuDy 

IS appreciated. This reskles in the fact that the combustion takes mainly place in the chamber 12b, whose shape is 
fidly definable by the designer, owing to its being tonmed and provkied direcSy in the rotor 31. As a result, this 
chamber is easily pro\rided with sudi dimensk)nal characterisScs as required for optvnal combustfon, fliereby 
efinunating the problem of the linguifonn chamber of the iraditfonal Wankel engine frt vrill be readBy appreciated 
that this consideratton applies to aD of the three chambm 12a. 12b and 12c). in addition, the male tobe 20a, 

20 which is finniy pined to the driving shaft 32, is an integral part of the combustfon chamber and behavesasthe 
cyfinder head in redprocafing-piston engines, thereby giving rise to a number of advantages as descn'bed 
furtheron. 

In Fq.9, the rotor 31 , as pushed by the male tobe 20a across the seaGng means 1 3c, is shown to have 
almost reached the right waU of the stator 33, white the niale tobe 20a is d 

25 pressure that the expanding gases in the diamber 12b exert upon the head theraof. On the left side of the stator 
33, the volume VI is completely filled with fresh mbdure, whereas the exhaust gases being present on the right 
side occupy the female lobe 1 1c and the chamber 1 2c, white however keeping fiowing out through the exhaust 
port 70. It should be nottoed how the sealing means 15a has in the n^anwhile moved practtoaily along the 
whote sunrface of the chamber 71 in the ctockwise direcfion, white the exhaust port 70 is being covered by the 

30 rotor 31 to an ever increasing extent, wherein the fact is stressed once again that the lobe 20a te an integral part 
of the combustton chamber. 

Ut us now nK)re ctosely conskier two basto aspect of the present invention^ 
of the expanding gases exerte a force diredly upon the mate lobe 20a readily impGes that the (average) amn, 
with which said force generates a torque on the driving shaft 32, is the one offered by the dimenstons of the 

3 5 . mate tobe 20a itself, and thte anm is certainly greater, for a same size of the rotor, as compared with the one of a 
traditional Wankel engine. This is due to ttie fact that, in the traditional Wankel engine, ssdd arm coiricides 
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numerically with the eccentricity of the eccentric atbdied to the driving shaft This feature, therefore, readily 
implies a greater torque and, hence, a greater power being imparted to the driving shaft, as compared vtfith the 
traditional Wankel engine. 

The second baac aspect of ttte present invention is tiie substantial constancy, in this phase, of said 
5 arm during flie rotation of flie male lobe 20a When looking at Figures 8, 9, 1 0 and 1 1 it can be notfced ttiat also 
the volume in which the comtHJ^n gases expand, i.e. tiie volume whk:h is constituted by ti^ sum of ttie 
volumes of ttie chamber 12b and tiie female tobe 1 lb, rotate in tiie ctockwise dirertion, since it is so displaced 
by tiie motion of flie rotor 31. Ovwng to ttie fact tiiat even tt>e male tobe 20a is in flie meanwhile caused to 
rotate, the overall geometry of flie system enables ttie expanding gases to vent off onto ttie surface of said male 
10 lobe 20a, tiiereby maintaining an average ami, vtfitii respect to ttie driving shaft 32. ttiat is substantially constant 
in ttiis phase. In ott^r words, we can say fliat ttie present invention provides a kind of a rotating combustion and 
expansion chamber ttiat "mns aftei', i.e, follows ttie mate tobe 20a This effect immediately translates into a 
tonjue that is imparted to flie driving shaft 32 in a much smoottier manner ttian in a traditional Wanket engine. 

In Rg.lO, ttie rotor 31 is shown to be almost completely resting against ttie right inner wail of ttie stator 
IS 33. The male tobe 20a, as pushed by ttie pressure of ttie expanding gases, is moving out of ttie female tobe 11b 
in view of successively entering ttie female tobe 1 1c. The exhaust port 70 is almost fully covered by ttie rotor 31 
and obstnicted by tiie action of ttie exhaust valve 14. As a result, ttie exhaust gases are now substantially 
entirely contained wittiin ttie chamber 12c and ttie female tobe 1 1c, where ttiey start to undergo compres^on as 
ttie male tobe 20a moves ttiereinto. The way in vuhtoh such a compresston is used to an advant^e shall be 
20 explained furttier on. 

In ttiis particular case, on ttie contrary, a very important role is played by the operation of ttie second 
injector 23. In an engine according to ttie present Invention having a rattier modest size, ttie pressure inskle ttie 
combustion ctemnber, as represented by ttie vohime of ttie chamber 12b and the free volume of ttie femato k)be 
lib, IS substantfsdiy constant in ttils phase. This is due to ttie smaB sis of ttie combustion chand)er ttseif, as 
25 well as to ttie ^ ttiat ttie combustion times are long enough to enaUe a unifionn combustion to be obtsuned (it 
will be readily appreciated ttiat ttiese considerations apply regardless of which of ttie ttiree sides of ttie rotor 31 
is actually involved by ttie combustion). Then, in ttie case of small engine sizes, ttie pressure onto ttie wall of ttie 
female tobe 1 lb close to ttie sealing means 13b (ttie point indicated at Pi In Rg.lO) is high enough to brake ttie 
rotor 31 . Such a braking action is absolutely necessary in on]er to prevent the rotor 31 from knodcing aganst 
30 ttie wall of ttie stator 33 (see ttie next Ftg.11) and, above all, against ttie roflers 27, in particular at ttie vertex 
indtoated at R1 in Fig.10. Ws braidng action does on ttie contrary not take place wh^ ttie volume of ttie 
combustion chamber Increases witti ttie ^e of tiie engine. In ttiis case, ttie pressure at ttie point PI would in 
fact be too tow for a braking action to be abto to take place. Therefor 

occuning knocking, a second injection is used ttirough ttie second irijector 23. The purpose of sudi a provi^n 
35 is to obtsdn a second combustion and increase ttie pressure hiskte ttie combustion diamber, mainly at said point 
PI , In order to bring about saM braking %6on on ttie rotor 31 . 

! 
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In Fig.1 1, Ihe rotor 31 is shown to fuDy rest (via the seaKng means 15a, 15b and 15c) £^ainst the inner 
waH of fte stetor 33. where it remains ^rtly at a stands!!^ 

feature of the present invention, is not a drawback in this case. Actually, it has two advantages: it assists in 
reducing the vibrafions of the entire engine tx>dy and, above ail, makes it possible for energy from the gases 
S expanding in the female tobe lib and the diamber 12b to be recov^^ 

to the driving ^hsSt 32. In feet, the male lobe 20a is pushed by the pressure of the expanding gases in the 
female lobe lib and the chamber 12b, Le. a pressure that is much higher if s^ second combustion has 
occuned, and this pressure, now that the rotor is pracficaliy at a standstill, can only act, i.e. be emted onto the 
male iobe 20a. In faKit, as it keeps rotafing, said tobe starts to invade the femafe lobe 11a 

10 stiU fully obslmcted by the rotor 31 and the valve 14, so that the exhaust gases, which me contained in ttie 
female tobe 11c and the chamber 12c, are subject to a strong compresston by the tobe 20a and exert a great 
counter-pressure thereagainsL This partfeular effect is a major feature of the present invention. As a matter of 
feet, conskJering that the energy of the expanding gases is discharged abni|% onto the male tobe 20a, if there 
is no fence acting in the counter-directton the driving shaft 32 wouM rotate jerkily. The counter-adkm opposed by 

15 the spent gases in the chamber 12c and the female tobe 11c on the contrary effective in dampening the 
fluctuations in the torque being transmitted to the driving shaft 32 and alteviates the toad onto the guides 88. 
Anoftier reason that might make ft approprfete for a second injection, and hence a second combustton, to be 
provided, Bes in the fact that, when the rotor 31 is in the position shown in Rg.11, a kind of dead-centre 
condition might actuafly arise. In other words, the forces acting on the rotor 31 and the male tobe 20a are 

20 counterbalancing each other, thereby leading the same rotor and male tobe to stop pemianently. The second 
injectton provkles the additional torque needed to overcome said dead-centre conditton by imparting an 
acceleralton to the male tobe 20a at said point PI . 

ttshould be nottoed that, ^nce the combustion has begun, the driving shaft 32 has performed a useful 
rotation by an angle, as indicated at oi in Fig.11, of 105* up to this point In this phase, the volume VI has 

25 resK^hed ite masdmum extenston. 

ft is now possible for another advants^e of the present tovention to be highBghted. Defining as Vc the 
volume of any of the chambers 12a, 12b and 12c, if the compresston ratk) is cateulated, i.e. the ratto 
(max(V1)+Vc)/min(V3), this ralfo tums out to most easily be In excess of 20; ft generally Bes at 22 and, 
therefore, altows for a diesel-cycte operation to feke pfece. The peculiar geometry of both the rotor 31 and the 

30 mate tobe 20a enables a double inteke to take place, thereby filbig both the vobime VI and the volume Vc of 
the ad^u»nt chamber, foltowed by a double compresston brought ebovl by the rotafton of the rotor 31 and the 
rotation of ttie mate tobe 20a These comtmed effeds are ttte reason behind ttie h^h compresston ratio, and 
hence the high efgctency ttiat can be reached. 

In Flg.12, the mate tobe 20a, as pushed by flie pressure of ttie expanding gases, is shown to have 

35 comptefely entered ttie femate tobe 1 1 c. Initially, ttie mate tobe 20a canies ttie rotor 31 wtth ft, up to ttie point at 
which ttie latter has moved away from ttie wall of ttie stator33to a sufficient extent as to be abteto be pushed 
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itself by the pressure of the expanding gases. From this moment on, the male tobe 20a moves mainly under the 
driving force exerted by the rotor 31. The possibility is ^ain given, ttianks to the peculiar construction of the 
engine according to the present invention, for a further ufifization of the energy contained in the expanding 
gases to be achieved. In this phase, it is namely ttie motion of the rotor 31 that allows for such an energy 
recovery to be achieved, since it offers a possibility for the gases to expand. The exhaust port 70 is now cleared 
and accessible due to the valve 14 having been opened fbflowing an appropriate electronic control signal The 
phase in which the spent gases are finally exhausted can now be brought to completion. On the left side of the 
stator 33, a new compression phase of the mixture that has been taken in prevtously can therefore start m the 
volume VI. 

In F^ur^ 13, 14 and 15. the propulsive actk>n of the expanding gases is shown to be ending, whOe a 
new cycte starts. The driving shaft 32 keeps being driven by the rotor 31 , whfch moves atong more than half the 
lower stator surface by describing, wth the seaGng means 15b, the contour of the chamber 24. The driving shaft 
32 goes on the whole as far as completing a useful rotation, with respect to the position it had at the beginning 
of tiie combustion process (Fig.8), by an angle, as indicated at 02 hr) Ftg.15, of (at least) 240''. This fact 
represents a noticeable improvement over traditional Wankel engines and ensures a torque being transmitted 
onto ttie drivmg shaft 32 in a very smootti manner, thereby enabling much smaller flywheels to be attached to 
said driving shaft, which in turn noeans a reduction in overall costs, size and weight The phase b&ng described 
here is tiie last one in ttie tiiemnodynanruc cyde of ttie engine 1; tiris cyde is tiien repeated again by starting 
torn tiie phase described in connection witti Fig.1. 

From the above description it can be inferred fliat, in flie engine 1, to each rotation of ttie rotor there 
conespond ttiree turns of ttie driving shaft 32, just as in a traditional WaiAel nootor. 

In Fig.16, the reference numeral 100 is used to indicate a cross-sectional view of a prefenred 
embodiment of a compressor incorporating some of tiie features of tiie engine 1. This compressor 100 can be 
used in appBcations requiring high-pressure mecfia to be circulated, a typical utiTizafion being in dosed-circuit 
coding and/or air-concfitioning systems for residential application. The medium used by tiie compressor 100, 
which shall be relened to simply and shorfly as "medium" in ttie following description, is preferably the coolant 
R410A, being it anyway impossible for use to be made of Dqiuds. The advantages offered by such compressor 
are a high effidency, ttie quietness in operaGon, and a reduction in flie vibrations b^ generated. These 
advantages are obtained owing to botii ttie parfeular constnidton of the compressor, many of ttie 
considerations set fortti above in connection witti ttie engine 1 applying also in ttiis case, and ttie particular 
manner in whteh a h^gh pressure of ttie compressed medium is achieved. In fact, ttie msdn feature of ttiis 
compressor ties in the use of a high-pressure c& jet being bi]ected into a chamber containing ttie medium to be 
compressed. This jet erf oil, due to ttie fact ttiat oil is incompressible, has flie effect of increasing ttie pressure in 
ttie medium. Anottier advantege lies in ttie absence of vahres. 

The constniction of many mechanic^ parts of ttie compressor 100 similar to ttie one of ttie 
conesponding parts of ttie afore-described engbie 1. These mechanical parts are indk^ated witti ttie prefix "1" 



wo 2004/111408 

13 

added to the reference numerals of the coif^pohding parts of the engine 1 , so as to keep a parsdlel connection; 
simaar are in particular the stator 133 and the chambers 124, 170. the rotor 131 and the female bbes Ilia. 
111b and 111c, the second rotor 120 and the male lobe 120a, the driving shaft 132 (not shown) coupled to the 
male lobe 120a. In this case, the driving shaft 132 imparts the motion to the male lobe 120a, thereby supplying 
5 the eneigy required to operate the compressor 100. Again, the compTBS^ 

115a. 115b, 115c and 1 13c, 113b, 113c, respecfiveiy, on the vertices of the rotor 131 and in correspondence of 
the cusps of the three-lobe cavity of the same rotor 131, the guides 188 along flie perimeter of the two bases of 
the rotor 131 and related rollers (not showri in Fig.16) associated thereto, as well as sealing means on tiie sides 
of the rotor 131, which are similar to the sealing means provided in the rotor 31 of the engine 1 In the 

10 compressor 100, the guides 188 are overazed as compared with the ones useA in the engine 1 , in consideration 
of the feu- greater stresses which they aro subject to. 

Anyway, the compressor 100 sdso shows some diflierences with respect to the constmt^ of the 
engine 1. So. for example, no injector and/or plug is of course to be found on the inner stator surface. At an 
extremity of the chambers 124, 170 there are debouching two delwery ports 105, 125 and the related deflvery 

15 condufls 106, 126, respecSveiy. On the inner stator surface, In contact with a base of the rotor 131, there are 
pro>flded two Inlet ports 150a, 150b for letting in the medium to be compressed. Both the shape and the position 
of these ports may obviously be changed according to the variante in the embodiment of the compressor itself. 
In the rotor 131 , instead of the chambers 12a, 12b and 12c described previously in connection vnth the engine 
1, there are provkted three conduite 112a, 112b and 112c that esteblish a communication between the outer 

20 contour of the nAor 131 itself and the female tobes 1 1 la, 1 lb and 1 1 1c, respectively. These conduits terminate 
in a small hemispherical cavity provided on the sides of the rotor 131, this cavity bdng occupied by an 
equivalently sized half-sphere 190 (see Fig.17). Upon said half-sphero 190 there is sliding a cord 192, usually 
made of Teflon, placed in a groove (not shown) extending all over the three sides of the rotor 1 31 paraltel to the 
edges of the same rotor. This coni, which is elastic, has the task of retaining the three hat^heres 1 90 insMe 

25 the respective cavities, while anyway leaving themfinee to liftoff and ctear the outtet of the conduits 112 when 
required (this fonctk^n shall anyway be explained in greater detaB further on). In the stetor suriace being in 
contect with the bases of the rotor 131 there are provkled two inlet ports 151a, 151b. These ports are located 
along the verttoal axis of symmetry Y of the stator 1 33 at a distance from the axis of ttie driving shaft 1 32 that is 
equal to the radius of the two semi-circumferences fomning the second rotor 1 20. As this wm be better explained 

30 further on, these ports are opened or dosed cycBcaDy by the body of the second rotor 1 20 as ft rotates above 
ft)em. These ports 151a, 151b oommunteate with appropriate conduite (not shown in the Figures) connected to 
an oil resenroir (not shown) tocated outskle of the stator casing. 

The phases of operafion of the compressor 1 00 wOi now be described for a delivery cyde of the sane 
compressor. As far as this description is concerned, reference should be m^e to Rgures 18 et seqq., in whtoh 

35 the features of the present invention are specially illustrated. 

In FtgA 8. the inlet phase of the medium, which appears like a mist, is shown to start on the teft sMe of 
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the stator 133. Tlie medium to be compressed flows in from the inlet port 1 50a, iinta it fins up flie volume defined 
V111, which is comprised between a ^ of the rotor 131 and the inner surface of the stator 133. This mist 
phase is only partiaHy assisted by ttie mofion of the rotor 131, owing to the fact that the medium,.in these 
appficafions, flows spontaneously, i.e. by its own pressure, into the volume V1 1 1The male lobe 120a is rotating 
in ttie clockwise direcfion and is moving into the female lobe 111a From this moment on. the rotor 131, which 
was resting vrifli its sealing means 115 against fl« right inner wall of flie stator 133. is driven rotatably in the 
clocicwise direction by the mate lobe 120a This rotsvy motion is accompemied by ab^ 
in a parallel manner, whose chaF8(^»isfics are amilar to the ones obtaned in the engiro 
how, in this phase, the two sealing means 115b, 115c keep the volume V111 separated from the vdinnes 
contsuned in flie chambers 124 and 170, whteh commuracate wrilh the delWery conduits 106, 126. As m the case 
of the engine 1, there are only seeing nteans separating the lotor 131 fiom the suiface of the stator 133, a thin 
(Ml film being present thereb^ween, as fills shall be explained in greater d^ ftnther on. The posfikxi of the 
second rotor 120 shown bt the Fig.issudi as to leave fiie inlet ports 151a ISIbfuQydear.sofiiatoOisfining 
the female tobes 111a 111c and fiie related condufs 112 and 112c. However, the ot cannot escape from the 
rotor 131, smce the half^heres 190 are plugging said condints. as pressed Ihereagainst by ttie coid 192 and 
the reaction of ttw inner stator surface. The task of ttie second rotor 120 is not confined to mer^ openir^ and 
ctosnig ttie ports 151a 151b cycfically; more tfian tiiat saki second rotor behaves as an actiral oi pump. In 
other words, ttie motion of this second rotor 120 is such as to take in ofl from ttie nterior of ttie femate tobes 
111a 111b and 111c. 

In Fig.19. ttie second rotor 120 is shown to have abeady completed almost hsSf a revdufion in ttie 
clockwise directk)n. The male lobe 120a has driven ttie rotor 131 aU ttie way to ttie opposite skle of ttie stator 
133 and, white moving out of ttie femate tobe 111a, is going to move into ttie female tobe 111b. The medium 
being present in ttie volume V1 11 has been compressed, ttianks to ttie pressure generated by ttie rotor 131, to 
a compresston ratio ttiat, in ttiis phase, can substantisffly be esfimated as lying ctose to a factor 4 and is 
determined by ttie geometry of ttie mechanteal parts inwived. On ttie right side of ttie stator 133, inade ttie 
volume V112 (as defined in ttie same way as ttie volume V111), a new ir^ phase starts witti ttie medium 
flowing in ttnough ttie intet port 150b. It can be noficedttiat ttie combined rotary and translatorymofion of ttie 
rotor 131 has caused ttie pwtton of ttie second rotor 120 ttet is attached to ttie driving shaft 132 to move 
c(»npietBly into ttie femate tobe 1 11c. This again causes ttie «1 contained ttierein to be abte to escape ttirw 
ttie coiKlu'rt 1 1 2c, owing to ttie fact ttisO. at ttiis point, ttie pressure exerted by tt» oil is sufik^ to ove^ 
oppo^ fon» of ttie cord 192 and, as a result, to cause ttie half-sphere 190c to Dft up. The addition of ttie ^ 
ttie medium in ttiis phase is a techroque ttiat is generaOy known as such in ttie art. and it Is used above all to 
keep up a ccrnect lubrication and a proper sealing efifed, as well as to cool down ttie mediimi flowing into ttie 
statorm 

In Rg.20, ttie second rotor 120 is shown to have compteted a further rotafion in ttie ctockwise direction, 
white carryb^ ttie rotor 131 rotatably witti it, so ttrat ttie same rotor 131 is now moving away from ttie wall of ttie 
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stator 133. Actually, between the sides of the rotor 131 and the inner stator suiface there is present an ofl fiim, 
vAikh is effecSve in improving the lubrication of the engine and the action of the sealing means 115. The male 
tobe 120a is now mo\ring completely into the female lobe 111b, in which fliere is present oO that is thereby 
compressed to a qidte noticeable extent This compression is such as to cause oil to escape from the conduit 

S 112b; however, the oil Jet meets vrith a m^or impediment constituted by the inner stator surface which, in this 
phase, Dmils the extent to which the half-sphere 190b is able to move ^y from the outlet of the conduit 112b 
and. as a result, nmits the flow rate of the oil. At the same time, the defivery phase of the medium towards ttie 
deTivery conduits 126startsinthevolume V1 12 on the right ^e of the stator 133. It can in fact be noticed that 
the sealli^ means 115a has now shifted, thereby clearing the delivery port 125. 

10 In Fig.21, the conduit 1 12b is shovim to be now duediy communicafing with the chamber 124. The dl 

compressed by the mate tobe 120a, which has now moved completely into the female lobe 112b, is finding now 
an easy escape route in the chamber 1 24. The pushing action exerted by the oil flowing into the chamber 124 
has an effect on the medium present in the ddraery chamber 106 in that it causes the pressure of the same 
medium to sensibly increase. This is a peculiar featiro of the compressor 1 00. i.e. causing the pressure of the 

15 medium to increase through a jet of incompressible Gquid into the deTiveiy volume of ssdd medium. It can be 
readily appreciated that, by varying the size of the female tobes and the conduits 112, it is possible for the oil 
percentage versus the medium percentage to be vstfied accordingly, depending on the requirements of the 
particular applicafion. In the stator 133, on the right side thereof, the volume V112 is decreasing due to the 
action of the rotor 131, thereby confinuing the delivery of the medium contahied ther^ towards the conduit 126. 

20 On the left side of the stator 133, on the contrary, the rotor 131 Is gradually clearing the inlet port 150a, thereby 
starting the phase of medium wki into the volume V1 11. 

It will be readily appreciated that a number of variations in the embodiment of the present invenfion are 
possible as compared to what has been described above, e.g. as fer as dimensions, shapes or the use of 
mechanical equivalents are concerned, suc^ as for instance by embodying the ot}iect of the present invention 

25 with a number of mate lobes or femate lobes differing from the afore-noted one, without departing from the 
scdpe of the invention as defined by the appended claims. 
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CLAIMS 

1. Rotary machine, such as engine, compressor, pump or the like, comprising 

. a stator (33) having an inner cavity (1 1 ) with at least an intake port (60) and an exhaust port (70), 

- a first rotor (31), arranged movably in said cavity, having at least two bases and at least a peripheral 

surface, 

- a driving shaft (32) extending through said first rotor (31) coawally fterewith, 

characterize in that within sakl first rotor (31) there are provided conduits (12). which connect at 
least two fac^ of said at least a peripheral surface, and in that within said same first rotor (31) there is 
contained a second rotor (20) that is flnmly joined to sad driving shaft (32). 

Z Rotary machine, such as engine, compressor, pump or liie like according to cisdm 1 , characterized 
in that said second rotor (20) is attached to said driving shaft (32) eccentiicsdiy. 

3. Rotary machine, such as engine, compressor, pump or ttie like according to daim 2, characterized 
in that sakl second rotor (20) comprises at least a \obe (20a) adapted to be received and accommodated in a 
complementary marwer in a plurality of recesses (11a, 11b, 11c), In whfchsaWconduib (12) terminate. 

4. Rotery machine, such as engine, compressor, pump or the like according to claim 3, characterized 
in thai said first rotor (31) is a prism, whose bases are deNa-shaped and whose cross-sectkm orthogonally to 
the axis of rotation, in conespondence of sad recesses (11a. 1 lb, 1 1c), is substantially defined as foltows: 

- let a first equilateral triangle (T1) be con^dered along with a second triangle (T2), in whfeh ssod 
second triangle Is contained in sakl first triangle with fine tetfycentre thereof coinckling with the barycentre of the 
teitter, as well as with the sides thereof extending parallel to the sides of sakl first triangle (T1), 

- 1^ dn^mference arcs (LI) be now drawn out between afl of the vertices of saM first triangle (T1) and 
externally ttiereto, with a radius conesponding to the distance to the feulhermost vertex of the second triangle 
(T2), 

-letafirst, asecond arKl a third semi-circumference (L2) be finafiy dra^ 
thereof conespmding to the vertices of said second triangle (T2). and extending extemaDy thereto, without said 
first, second and third seml^rcumferences conung ever into contact with said drcumference arcs (LI), 

5. RotEoy madme, such as engine, compressor, pump or the like accenting to daim 4, cdiarad^rized 
in that the cross-secfion of said second rotor (20) is defined substantially as fbUows: 

- oonsklering one of sakl first, second or tiilrd semi-drcumfsrence (LI), let a fourth and a fifth dmilar 
semi-drcumferences (Cfl , Ct2) be now drawn out, in such a manner that the diameters of sakl fourth and fifth 
semi-drcumferences (Cfl, CfZ) may betong to a rectangle tiiat does not intersect sakl same fourth and fifth 
semi-droumiimnces, and in such a manner that between a centre (CI , C2) of saM fourth or said fifth semi- 
drcumfeience and the outennost point on the other semi-drcumference there is a distance (M2) conesponding 
to file height of ttie second triangle (T2), 

- let ttie extremities of said fourth and fifth semi^drcumferences (Cfl , Ci2) be now 'fined to each ottier 
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tfirough equal circumference arcs (Ct3) that have their centre on Qie axis (M) of the segment (SS) having the 
centres (C1, C2} of said fourth and fifth serni-drcurriferences as its extremities, and a radius equal to the height 
(M2) of the second triangle (T2), in such a manner that flte convexity of said equal arcs (Cf3) is so oriented as to 
face said centres (CI, C2) of said fiDurth and fifth serru-drcunnferences (Cfl, Cf2), in which the axis of rotation 
5 PQ of said second rotor (20) passes through the centre of one of said fourth and fifth semhcircumferences. 

6. Rotary machine, such as engine, compressor, pump or the Dice according to dam 5, charactoized 
in that 0ie cmss^section of the stator (33) is synundrteal and defined substanfiaOy as follows: 

-letafirstarcofaciix»mference(A2)t)edescril)ed with the cente (P2)ofsaid 
second triangle (T2) and the radius thereof conesponding to the distance clf said vertex (P2) of saud second 
10 triangle (T2) to a farthennost vertex belonging to said first triangle (T1), 

- considering the drde (CC). in which ssHd second triangle (T2) is iriscnl)ed. let now the point (P20 be 
idenfified, at which s^ drde (CC) intersects the height (AA) of said first triangle (T1) (^ing through said 
vertex (P2) of ssud second triangle (T2), 

- a second arc (A3) be drawn out having its centre at said intersedion point (P2') and a radius 
IS connesponding to file distance of ssud vertex (P2) of sakJ second triangle (T2) to a farthemnost vertex belonging 

to said first triangle (T1), 

- 1^ now a third and a fourth arc of a circumference (A4), equal to each other, be drawn out externally 
to said first triangle (T1), with the centres thereof situated at s^ vertex (P2) of said second triangle (T2) and 
said point of intersection (P20, respedwely, and with a radius connesponding to the distance (M1) of said vertex 
20 (P2) of said second triangle (T2) to the nearest vertex of said first triangte (T1 ), so that ttiey intersed said first 
and ssud second arc (A2, A3), 

- let finaBy a fifth and a sbdh arc of a circumference (AT), equal to each other, be drawn out with the 
centre thereof on the segment (SI) having the intersedions of s^ 

other as its extremifies, and with a radiis conesponding to the distance (Ml) of said vertex (P2) of s^ second 
25 triangle (T2) to file nearest vertex of said first triangte (T1), so fliat said fifih and ssdd sbdh art of a 
drcumference (AT) are tangent to said frst and said second arc (A2, A3) at the extremities fiiereof . 

7. Engine acconfing to daim 6, characterized In that said conduite (12) inside said first rotor (31) are 
in the shape of a mixb'Onear rectangte in ttieir cross-secfion. 

8. Engine according to daim 6, characterized In that said second rotor (20) comprises intennal 
30 conduits (20b) for can^ cbofing and lubrication media 

9. Engine according to daim 6, characterized in that between cont^uous ones of said recesses (11a, 
lib, 11c) of sak) first rotor (31) there are provided sealing means (13a, 13b, 13c). 

10. Engine acconling to claim 6, characterized in that along the perimeter of ttie bases of said first rotor 
(31) there s^e provided guides (88) assodated to rollers (2T) fii^ are att^ 

35 by elasfic means. 

11. Engine according to dann 10, characfaerized in that seafing means are provided alor^ the border of 
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said guid^ (88). 

1Z Engine according to datm 6, charactoized in that seaTing means are provided at the comers of the 
peripheral surface and along the perimeter of ti^ t>ases of said rotor (31). 

13. Engine according to daim 6, charactolzed in that at least an injector (39, 23) and/or at least a 
heater plug (38) and/or at least an igniter plug (38) are deboudiing at the surface of sad inner cavity (11). 

14 Engine according to dalm 6. characterized in that a valve (14) is provided in the proxin% of the at 
least one exhaust port (70). 

15. Compressor according to claim 6, diaraderized in fliat in tiie inner cavity (111) of the stator (133) 
there is provided at least a lubricant inlet port (151a, 151b) situated at a distance from the axis of rotation of the 
second rotor (120) that is approxinratety equal to the radius of said fourth or fiflh semi-drcumference (Cfl , Cf2), 

1& Compressor according to d^m 6, diaractmized in that said at least a lubricant inlet port (151a, 
151b) is provided atong an axis of symmetry (Y) of the stator (133). 

17. Compressor according to daim 6, characterized in that on said internal conduits (112a, 112b, 112c) 
in said first rotor (131) there are provided check valve means. 

18. Compressor according to daim 17, characterized in that ^d check valve means comprise a half- 
sphere (190) housed in a cavity that is complementary to said hatf-sphera and pro\nded at the outlet of said 
conduits (112a, 112b, 112c). in which saM half-sphere (190) is retained by an eiastrc cord (192)sunx)undingthe 
first rotor (131), and in which said cord is contained in a groove provided in the peripheral suriiace of said first 
rotor. 

19. Compressor according to claim 6, characterized in that between the configuous recesses (111a, 
111b, 111c) of said first rotor (131) there are provided sealing means (113a, 113b, 113c). 

20. Compressor according to any of the daims 1 to 6. characterized in that atong the perimeter of tlie 
bases of saM first rotor (131) there are provkJed gukles (188) associated to rollers that are attached to the stator 
and dampened by elastto means. 

21. ConrH)ressor according to daim 20, characterized in that sealing means are prcnrided atong tiie 
border of said gukles (188). 

21 Compressor according to daim 6, characterized in that seaTing means (115a, 115b, 115c) are 
provided at the comers of the peripheral surface and along the perimeter of the bases of sakl fast rotor. 

23. Compressor according to daim 6, characterized bi that at least an Met port (150a, 150b) and a 
delivery port (i 05, 1 25) are debouching at the surfece of the inner cavity of said stator (133) for the medium to 
be compressed* 

2<i Process for pressurizing a medium contained In a diamber through the injedion of an incon^esstole 
woridng medium that is chemicaBy inert in respect to said first mediunru 

25. Process according to daim 24, in whidi use is made of tlie compressor (100) according to claims 15 

to23. 

26. Process according to daim 25, characterized in Itiat said woridng medium is aiubricant 
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27. Process according to daim 25, chaFaderized in that said medium is a coolant 
2& Process axx)nling to cteim 25, characterized in that it ts the rotation of said second rotor (1 20) that 
causes said vfoddng niedium to l)e nijected^ 
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